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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processabillty and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (ili) an organoaluminum 
compound of the formula AIR^R^R^ (R^ to are each a 
1-1 OC hydrocarbon group or H; R^ is a 1-10C 
hydrocarbon group) and (iv) a silicon hallde compound 
and/or a halogenated organosllicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer Is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is increased or polymer chain is branched. 
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(e) /Nn-!f>'fb*m^'fb-^t7^:l*/\Dy 

R* , M' X4., . M' X« l£;^BM' X, 

• • • (III) 

(^*. r4 itmm. 1 ~ 2 0 ©^^^^•g-t/Mb7K 

*;^ld:U>M^-» Xld7\ny>M^-, nli0~3©l@a 

±IB^ (iii)it'. w -h^Tixm^m^izit. (e) fife 

5^;i/;^Xi' D u K> h u -r y y p i^^i/T.Xi' d u k, h 
y ^^S/;v;^Xi' □ 'J K, h U yti^^^'JVyt.X^ n y K, 

7 xx;i/7.x h y ^ □ y ■^^jVT.x h y p y 

K, :te^5^;i/XX h y o y K, E9!fe<bxX«;if*W 

[0 0 3 7] ±fB^ ou)(p. w io^^^mm^ 

ifUUi/'^y. hV^^i/)\/^UUi/^y, hy:ti'^ 
;i/^DDi/vx hy-:;''5=-;i/^'Dai/5X hy^'5^;b 
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i^^'PPi/^x i>":t^f^;i/t;>'i'PD^'5x 
Vi^uui/^y, P:^^)VPi;uuy^y. 

pp$/5x ;«-i'f^;i/hyi'PDS/^x :/^;i/hy^' 

PD^/vX ^■?-;i/hyi'PPi/5X E3ia^b'!r-Y^;& 

[0 0 3 8] Se>lC, ±IE^.(III)ftJ, M' 
■i^ AM^©*|^fCli, ( e ) fife&i: bTli, m«> y 
:7x-;i/y;i/vrnt7i^^Dy K, i?:/^;i/y;i/vxi?A 

;i/y;i/vx'?i:^ h y ^ a y h\ n^\t>f)\>'^-^hfAE 

^icidu ( e ) m^hhxxx. mifH*£^b y if*^ 

[0 0 3 9] it, 2|£56?i^CfeV^T, . (e)fife^i:b 
T, Tia^ (IV) T^S*iSx>^x;i/S. SfeliTia 
^ (V) T'^$ttS?!J;l/5Kx;L^$:4)^ttJ^c•^^^^ 

R4 n M' (-R5 -COOR6 ) 4-n • • • (IV) 
20 r4 n M' (-r5 -C.OR6 ) 4_„ .... (V) 

(^ct3, r4 ~r5 «|g-*fclSM«5y, S^B[1~2 

o(D^m=i-^^tim:^m^. r6 ^,^^1-20 
oj^i^^-s:-^t/j^<b!k^ST'&ys , mmzi^)\/if^-)\, 

«/ND>f>iS^-, n«0~3©]^T'&S„ ) 
Zine.© (e) fia^^l£.ffS<DiiJ#T'#fflLTt.J:V>. 

[0 0 4 0] d<yvr®tsi4*flg2iffiss,-e« (f ) 
T^Di'i^l/^-fb-^ldu Tl^ (VI) T*l^$ns«laS 

30 ^M-f^^c^sxib^. ■ 

Y=C=Z^:. - . (VI) 
T'feS. ) 

z:z:t\ (f) fife^^®^*.,, Y;b^^^-?-, zmimm 

y, Y^^^'vmiis^, z*w;r"^jg-?-©^, .^;*->('v 

40 i/T-^-h^b^Tf&y, YfeJ:lKZ*^ll%lC^>y^ 

t%jizmmm^m^. rmitm^x:^v. v-mmm 

Ztl^^:t^^^(m^. «i<b*;b4<x;i/T'fey, Y 
fcJ:j;z*^i:t,jc>f;«-'>iS^^, -E{b^T'$» 
So (f ) ^li, ::tie>®«a*-&fc-ii: 

[0 0 4 1] z:®^)*., -^TxMb-^^LTfdu 
xf^;i/>rxX rf^lWj-y. 7xx;i/-trf^>, 

50 tt, «ai;i«x-3^L/>5';t'{rT-X •f^)\r}-y^^7-y. 7 



(8) 
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Viy7±-V. 2, 4-hU^>'t?•^'VS/7:^-K 
2, 6-h'Jl/>S/-<y^/7:^-K i?73:-;i/:5l^> 

\t. mx\ty 3L-)V9yir>( v i/ri— K 2 , 4 - h u 
l/>S^f^:t>fyS/7■:^-K ^'?r-9-5^^l/>J^f-:a--f V 

[0 0 4 2] 3KUv-®Jf§tt5|5jgfcSfB$-^S (g) ^ 
T'usmit^lt. TS^ (VII) T'^$ti5«Bt 

[0043] ' ' 

[-fbs] 



(VII) 



10 



[0 0 4 4] Y' ti, S^^, 20 

(g) ^®e>"fe, m«Y' *^ S^iWD 

x;j<:¥Mb^^«:JA;fci:Wife>n-&. x^i/> 

N-7xX;bx^l/>^$X N- (/3- 30 
2/7>'x^;i/) x^l/^z-r^i'JStif^W^^xS. S^) 

[0 0 4 5] 5}<Uv-©?m7|digi:j5iSSii:S (h) a 
u^yit^Vi/7Jii-mi\t. Tf£^ (VI ii) x-^ 

-N=C-XJS#' ••(VIII) 

I 

(h) An'y>-fb>fVi^7y'fb-^i:LTli. m«2 40 

-75V-6-i'DDtfUS?X 2, .5-S?:/P^i^l) 
4 -^'□□-2-7xx;b^-^yij>; 2, 4, 

5-hij:/D=E-<^ijrv/-)k 3, 6->:;^'D□-4- 
^^;l/^^U^^'s^V, 3. 4, b-V^)^UU\^^)^V 
X 4-7^y-6-i7na-2-:ji;i/:;!j:/hif'J§i? 
X 2-7^^-4-^'nD-6->i^;i/t:i;5i;>, 

2-7$y-4, 6-i?^DDfU$i^X 

-2, 4-t;^ hdrt^ti°U5e/'X 2-^PDtf'J$i^" 

X 2, 4-i;>'i'Da-6-;jl^;i/l^U$i>"X 4, 6 

-t?^'nn-2- 2, 4, 50 
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5, 6— rh^i'nai^'Mi^'X 2, 4, e-hVi' 
PDl^U^i?>, 2-7^J-&-i^UU\iyVy. 

2, 6-s;i'npi^7i^x 2, 4-if>^ (^^;i/f^ 

^) -6-irnP-l, 3, 5-hU7J^X 2, 4, 
6_)xtj^PO_l, 3, 5-hU7yX. 2-:/P=E 
-5-xhP5^7y-;k 2-^'pp/<>^/^7y- 
;k 2-^PD/<>'y;r=¥i?-y^;i/;5t2>;&We)nS. 

[0 0 4 6] m'7-(m&^tm-^'ti> n) * 

7^;Wb^*;tttieis*t;tt;Ti^ (viv) ~ (x 

I V) T^$ti5«liiS:;t1-S<b^T'*>5„ 

R7 - (COOH) m • • • (VIV) 

R8 (COX) B, • . • (X) 

R9 - (COO-RlO) ... (XI) 

R11-OCOO-R12 . . . (XI I) 

Rl3- (COOCO-R14) a . . • (XI I I) 

[0047] 

[ib9] 



CO 



(XIV> 



[0 0.4 8] (^(tJ, R7 -RlSttl^-tActiMJ&y, 

1-50 d^mm-^'^^mit^i^ wtjsu 

^ym-^. ' mii 1 ~ 5 ®»T'fes. ) .' ■ 
z.zx\ ( i ) m<Dt>t. ^ <V I V) 

^^ymt LTf*, m^iimk: ^x7 v ym. 7i^\^y 
m. vi/-r>^, mmt: 7i^v)m> ^^7i";;i/ 

;i#x:^x;Hb^tfctt/J<u 7^ U ;i/SHb#%®^fe 

[004 9]^ (X) T'*$tl■5^>'^py>■^bife^:LT 

p u K, y ym^ u u K, 9 ym^ n 
UR 7i"J>n/if^nu $m^mi^u^)^s X^7 
u v®?^' p u K, 7;jf;bipi' D u . V w >afti? p u 

K, ;rdr-b-'J>i?irpU K, 3'>'fb7-fe5^;k B^it^ 

yV-^M y^ifit7-\i^M yyit^y'MMAifim 

[0 0 5 0],^ (XI) T*$tiax>^xMb-^i: u 
Tli, ^Ulii^x^;i/, 7.x7U>ifxf^;i/, 7S^i^ 
viPt>"xf:;k. Tl/-f >SJt;'xf:;k ^St®tpi^;k 
7^ U;i^x^;k ;i ^7^7 U;i/®x5^;k y ^Jf^Sfi^ 

i?-x5^;k B^i!7 xx;b, jKU * U U- h, 

>Ku x^;i/7i' u u- jKu >r yy^;i/7^ U I/- h 

ttz. ^ (XII) X'm^tibm:t.yt.y'Mt 



(9) 



15 



•fu\^y^ym> im-^'jwm. ins^'fvwm 

HS^^Mmi. M^^-<m^J^i^(D^ (XI 
'^x/^ymm.'^^^oy^ (XIV) T?^$4xs^ 

[0 0 5 1] ^dlfe, (i) ^^i-lC^lffc^t-^ldU *5S 10 

aRJl&.^i^LTffiv^5)::i:=bT'^s. $6>ic, (i) 

(i) ^at;L<«Zltl6.a)'fb-^®2Sa± 
[0 0 5 2] ifs^)-7-<DW&^iL)m-t:^i> (j) * 

;i/3i<>^cD^Jie^idu T8^ (XV) - (xvii) i? 



M' (OCOR") 4-1 • • • (XV) 
M' (OCO-R"-COOR") 4-1 

• • • (XVI) 



[0053) 

m\ 0] 



R"i M' 



Log J 



avi n 



30 



[0 0 5 4] (^cf», Rl6~R22ii|^-*felj:^«:y, 

[0 0 5 5] id-e, ( j ) fiR^>Cr>e>'fe, ±f^ (X 40 

X5't7i/-h, hU7x^;i/::?.X-2-x^;i//\:^-y-r 

T-feT^-K hy7xr.;b^X7i'«; W-K hU-n 

-:/5";i/:x.X9'i7t'-h, h';-n-':?'f-;b:^X-2- 
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U y :?'^;i/xX5 i/- h u -r v:/^;i/xx- 2 
-xf-;i//\:^-9-r- h, h U V:^f-;i/XX-:^7"5=— 

X7^UU-hs hiMV:/Dl^;UXX5'J'^-K h 
U-<y:/pi^;bxX-2-xf^;i//\^i^-x-K h'M 
V i^;i/XX-^7x- h u -f y r^'n i^;i/xX7-fe 
x-K hy'ry::^otr;b:^X74'U 1/-K h'J'\=^ 
t/;i/xX^C7 1/- h, h ij^^i/;i/xx- 2-xf^;i//\ 
^■y-x- h U /s:Jf S/;PXX7izx- h, h 'J^^i/ 
;i/;^X7i"J 1/- hU;ri7^;i/:^XvC?b-h, h 
U:ti'^;i/XX-2--xf-;i//\:^-9-r-K 
;i/7.X-:h7x- h'J;ti'^;i/XX7-t-r-b, NU 
:t^'9-)V:kX7^ U U- h y - 2 -x-3^;b'N4S/';b 
T.X^'i^U'-h, hU-2-x5^;i/^^i/;i/>c.X-2- 
x-?^;i//\dpi?-x- h, h ij - 2 -xf^;i/^^i/;i/;^X:^ 
■7-r-K hU-2-x^;i/^:^r^';i/>^X7-fex-h, 
h U - 2 -X^;b/\dri/;i/:^X7^^ 'J i/- ^^ h U 7.7- 
7^))\'7.X'y^V-V. hU::^-r7U;i/>^X-2-xf- 
;b^^-t?-x-K hU::^>-r7y-«/::^X-?-77— K hU 

x-r7y;i/xX7-fef— hu:^-5=-7U;i/XX7i"; 

hu^;>t;>vi/xx^'i;i/-h, hU'^>t>>7. 
X- 2 -x^;i//s:i|r-9-r- K hy^>S;';i'::^X:h7x 
-K h'J'<>t^;i/xk7-fe7— K V^)'<ly*J)\^7sX 
7i"Jb-h, s;7xx;by^X>:;?^'i?U-K S^7xx 
;i/::?.X- 2 -x^;i/'^dr-y-T— h, i/7a:x;i/;x.Xi>"x 

^XS;7-fex-h, i?7xx;i/:^XS^7i"JU-K 

- n -■f'J-n^T.Xi^'y ^ V- V. V- n -•:ff-)VXX*J 

- 2 -X5^;i//\dp-b-x- i'- n - •:f^)\/7.XVX7- 
7U'-K S;-n— >r^;i/>^X2^-:^7'r-K S^-n- 
:/5^;i/XXS;7-feT— h, S?- n - -f=fJ\^XXV7 9 U 
l^-K i^-t— /5^;i/:^Xi;5C7P-K i?-t-:/ 
^;i/;^Xt;- 2 -x^;i//\:^-9-x- s;- 1 -rf^i\^ 
xxvxT-r u- h, s;- 1 —^'^)]/xXi?±y^- 
K if-t—:f^)VxXifT-t-f-K V-t--:f^n^ 
XXi^7i^V\y-K V>{V-f'i-}\/XXV'7'0V~V. 

y ^^;uxXi?- 2 -x-5^;i<./\:^^i?-x- h, s;-f y 
-f^Nxx^JXT-r I/- h, s^-f y •f'f-jvxX^J^yT' 
-K 2^-<y:/f^;i/xXj;7-fex-K VAVf'f-)\^x 

XV7 ^ U I/- h> J^-f V-^U \^)\/XXV'y ti l^- h> 
V-{ V-fXi »^;i/XX-^ -x-3^;b^:^-9-r- V>{ V 
•fU \^A^xX*JX'r7 U- h, iP^ y T'D t:;i/:7.Xi;:f 
yr-K s^-<y:>'nbf;uxXi;7-fe-r-K s^>fy:^ 
D br;i/xxj^7i' u u- 2;^:iri';i/7.Xi?5 -t? i/- 

1>, i^^^iy)\yXX^:^-2-Ji^)l^^'>)-y'~h. 
^i/)\^xXVx=r7\^- h, V^^i/)\^xXV'i-y7— 
h, i;^:^rJ/;i/XXi?7-fe-r- S^Adpi/;i/XXS^7 
^ U 2 -y.'i-)\>^^y)\,xXV'y t) 

^;-2-x^;L'/\:^fS^;^>^X-2-x•?•;b/\df-^^■5F• 
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- 2 -x^;i/<s^e/;i/;^XS?-^77— h, iP- 2 -x^ 
;r^-5";b>5>x>:^-2-x5^;i//s:^-y-x-h, 

Xi^- 2 -x5^;i//\:^-9-^- t>":^7^T U 

2-x^;u/\:2|r-9-5=— h, i^^yiJ^)i7.XV:x7-7ly- 

X h 'J 5 -t? b- 3? 3:x;i/>t.X h U - 2 -x5^;i//\dp 

h'JT-fe'x-K 7a:x;i/7.XhU7i";i/-K n- 
:f^;i//^Xb'J9'>u-b, n-:/^;i/:^Xhy-2- 
x^;i//sdp-!?-5^- K n-:/^;i/::?>Xh';-^7-5^-h, 20 
n-:/5=';i';^XhUT-fe'T— h, n-:/^;i/;^XhUT 
t-/-?-;i/;:^.Xh';^>:>i^-K t-:p^f^ 
h y - 2 -x^;i/'\:^-y-7^- h, t -'f'i-)\>7sX 
hU-^77^-h, t->^^;i/7>Xh'JT-fe-x-h, t- 

yf^;i/:^x h y r u i^- h. vf'f-)\^xx h y 5 
1^- K >f y r^^;i/:^x h y - 2 -x-3^;i//\:^-y-r- 

-fy:^^;i/xXhy:^77^-K 'fy::^^;i/xxh 
yr-feT^-h, -fy-/^;i/;^Xhy7i7U k-K -fy 
::/"D tf;i/>?.x h y ^ ^7 k- h, >f y t'd tf;i';:^x h y - 
2 -xf^;i//\:2f-9-5"- K 'fy:/Dtr;i/:^Xhy-^7-5^ 30 

- h, >f y •:/n v^A'^X h y T-fe5"- -iv^u 
^t.xhyri'y i^-hs '^^e/;i/:^xhy5'?i'-h, 

e/;i/>^x h y - 2 -x^;p/\^i?-5^- h. '^^^e/;!/ 
xXhy:^:77^-K '\=3pt/;vxXhy r-fe-r- K ^ 
:^r2<';i/:35.Xhy7i'y 1/-K :ti'^;i/:^Xhy5»>U 

^^)VXXhVi-y'r-K ;ti'5^;i/XXh y 
h, yt^t^^xXhV7i^^)iy-K Z-^i^A/^^i/ 
Jl'XXhV^^ I/- 2 -x^;i//\df ^>;^xX h y - 
2-x5';i/^df-9-7^-h, 2-Xf-;i'^^rt/;i/7.Xhy 40 

K 2-xf-;i//\^fi/;bxXhy7-fe7^-h, 
2 - xf=-;b^^ i/;i/XX h y 7 U X-r 7 V ;i/ 

xXhy5'!;u-K x-T-7y;i/xXhy-2-x^;i/ 
x-r7y;i':^xhy-^7x-h, xt't 
y ;i'xx h y 7-fe-r- :^x7 u ;i'>^x h y 7^? y 
-K ^^i^^i/xxhy^-^iz-K ^yi^;bxxhy 

- 2 -x^;i//\dp-9-T— h, ^y S^;i/XX h y :^y•r~ 
K Kyi^;i/xxhy7-fex-K ^ys^;i/xXhy7 

[0 0 5 6] ±fE^ (XVI) T'^Stl^-fb-^ 50 
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ilUTli,. miiS^7aix;i/XXtfX^5^;bx'U- K 
pyx-)VXX\^X- 2 -x5^;i//\dpiJ-r-^ h, i^'7x 

K S>"7xx;i/xXtf7.'^yi?;i/vb- 
h, t;- n -:/^;i/xxtfx;jif u- h, n - 
:^f^;i/xXi^x- 2 -x5^;i/^:i|riJ-7^- i?- n-zf 
'9j\^xX\f.xt^'i-)\/'^ u- K, j;- n - ::^5^;i/;^xtf 
xKypjl-r U- k e^- 1 7y-f-;i/7>Xt^X;if-;i/V 
ix- 1 -z/f-AxX'kx - 2 -x5^;i//\:^r-y-x 

- t?- 1 -y^;i/xx<7^;:ri7-5^;i/v u- h, 

t -:/f-;i/xXtr:?^'Os;;i/vi/- b, VHv-ff-J^x 
XV:xi-.=}-)\^'^ K V-^ y >^^;i'XXi^x- 2 -x 
•5^;L'Aar-y-f — h, 2>wy:?":^;i'XXi^x^i'^;i/vi/ 

- h, y >^^;i/xxbi'xf<y t;>bv h, . i>>f y 
:/a bTA'XXtrxjjif-^i'V i^- h, y t/d hf;bxx 
bfx- 2 -x^;i//saf-y-5^- h; y T'n tr;i/xxtf 
X7}-i7^;i/vu- h, v^v:fu\^)hxx\fx^yV)\/ 
V y- h,. i^)\^iKX'd.xi^'f)V9 u- K 
i/)vxxy^x- 2 -x^;i/^#itT-- t?A^J/;i/X 
X\fxyi-i7^A-7\>- h," 'i;/\"dpj/;i/XXl^::^^yt?;i/ 
•7 k- h, i?- 2 -x-?-;i//\:^>>;i/:^.xtr:^;if-;i/v 1/ 

- h, i?- 2 -x5^;i/^:Sf S/;v:^Xtr:^ - 2 -x5=-;j/^ 
=¥-b-r- h, e^- 2 -x^>t'\:^$/>!l/Xi^lf xir^'^-'l' 
V i?- 2 -x5^;i//\df i';i/:^Xtry^^y 
1/-K j;'3j-b^;i/xxtfx>i^;i/vi/-K'i?:ri'5' 
;i/xxifx- 2 -x^;i//\^-y-7^- vt9'f-ii\^xx 
\^xi):>pf-)V^\/-\: V-^*;'f-}\^xX\^x^yV>\r7 
k-h, S;'X-r7y;i/::^Xtr::^;i^;i/Vlx'-h, J>"X-5^ 
7 y ;i/:^Xi^::^- 2 -x5^;i/^:;ir-y-r- h, S^X'r7 y 
;i/xxbfx:ti'^;bv k- ifXT-y y ;L'y^xtr::^.^ 
y i;?;i/v u- s^'^y i;;i'XXtrx>i^;i/v i/- 
V^yV)\^xX'dX- 2 -x^;i//\^-9-T— ^^ i^'-O 
V)\/xX'dxA':f'i-)v^ v~v. s?^y i»xXtfx^ 
yi;;i/vu-h, i?yxx;i/xXtr>^>i^;v7S?T— 

*Jy:^-J\>XX\^X-2-:x.'i-h;^^'^y—K P 
y:iL~)Vy.X\^Xy^i"f-jV7i^v—h> i?7xx;i/xX 
tr:^^ys;>>7i>-r- e^- n -y5^;i'XXbr;^^^5' 

JI'TPt— h, S^- n -:/^;i/XXl:r>^ - 2 -x^)!/^ 
'^ri?-r- h> t?- n -::f^;l/XXl^>^:^■^'^;l/7S^■x- 
h. y-n-::/f^;i'::^Xbr>(.^yi;;i/7e>'T— t?- 
t - 7"^;i/XXl^X ^ 5";i/7 iyy'-K i^-t- -f^^l 
T^XMx- 2 -x5^;i/^:^-b-f— h, i;- 1 -y"f^;i/x 
Xi^:^;«-d7^;i/7i?7'- K i^- t-7'^;i/XXi^X'< 
y i;;v7t^-r- h> t>W y y5^;i/xxi^;^;Af^;i/7i^x 

- V>{V^^)\^xX\^x- 2 -x-?;i//\df -y-x- 

h, v^v:f'i-}\^xx\^x't^'S-mv'j—Y. t^-fy 
7"f-AxXi^x^ys^;p7£?-r- t;>fy:/Di^;i/x 
X\f.7. f-;i/7 i^'-T— h , V^V:fu \i)\^7. X\f.X - 2 
-x-?;b/\:^r-y-7^- t^-f y l^;i/XXl^X:t;?^ 
)\>yV7— h, t^-f yy'o tr;i/:;^Xi^7.'<y i;;i/7i^'r 
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■5=— t?- 2 -:Lr?-)\,^iitt')\/%X\£7.- 2 -x^;i/ 
;i/TS>'5^- V- 2 -x^;i//\:^i/;i/;^Xl^;:^^>i;f 
t>":t^'^;v;iXti':x.-2-x^;i//s:^-l^x-h, 

7— h, J^:^T-7y;i/:^Xi^:^- 2 -xf-;i//\:^-y-r- 

K i^^>i^)V:P^X\^x^yi?/V7W- b5&if*^tf 
[0 0 5 7] se)fc, ±g2^ (XV 1 1) x-m^ix^it 

-^tVXlt. m^iii?73:-fUXXyU-K V-n 20 

-•f^;v:xx-ri/- K i?- 1 —f^jvxx-^u- K 

y-Y 'JZf^)VP^X-7 V- V-^ V-ZTXI \^)\,-XX^ U- 

hs S?^=¥i^;i/:^Xvi/-h, i>-2-x5';i/^dpj/;i, 

y^xvix-K t^^ytP^f-n^xx-ri/^K V7.y-7^y^^ 

•xx-^if-y. v^yvr\^7.x-^y-y. 

X7t?.■5^-h^ V--n.--f^)\;7.X7^'^'r-V.. V-t 
-•X4-}\^7.X7V7— ^J>{Vf'i-)\^7^X7V'f- 
h, i?>f V \^}^XX7 V^- V. V^^iyys^-xXV 
r±f-- t;- 2 -x-?-;i//\dp2/;i/:;?>X7i?-r- 
i:^yti;'9-)i'7sX7iyT-h. VT.f-y'^} )\y:^X7V'7— 30 

® (e) ~ (j) fiR^^o^b-^ (WT rsH^jj 

[0 0 5 8] :iz:T'v ±IB {&)^-&\zM-f^W^i(^ 
figfflJIii, o. .oi~2 0 0, «^*l<« 

0. i~i5 0T'fey, 0. oi^mx\t. im'OMn 

^5ij^*^IS3E^Sn-r, -H. 2 0 0^:@^-r^fflUT4;, 
(0-^mm\it. + 1 6 OTCaT> *f t L/ < 3 0-C~ 

+ 13 o-c(DW>s.x. imy\z. 0. . i~i p^r^, ^? 

*L<tt0. 2~5^^1-5ii:*^*LV^. 

[0 0 5 9] B.6^®a-^mt; W&B.^P^W7Lti<D 

[0 0 6 0] im^\zii^)m^r\'^ii(A^^^y^n.-^» 



#M¥ll- 3 563 3 

20 

Ms mm. mmmi ^ommmi^mx 

XMU mffl* h5y^, Axfl§^f>r"V. .:x^i'j'K 

^bS-^SBR, ?t?^^SBR, jKU-^Vt/I^X EP 
[0 0 6 1] '. 

[0 0 6 2] A-x-fe^ .(MLi+4 ^ 10 ox:) 
^^J«il^^, ?fl!B£^r^44>, jaKl OO-CT-ii^Lfe.* 
^ j^g^ljt (->:^-l. tfx;i/-i, 2 

-il§^^ ) 

fctt¥*4;A^^ft (Mw) ^gi^^fej^^^ft (Mn) j:(Z)J:b 

(Mw/Mn) , 
my- (ipts) SSs HLC-8 1 2 0GPC5:fflV\'^ 

*5i>>;*y- (ttc) Sfi, ;{)9AGMHHXL 

[0063] §1!^^ 

J I s K 6 3, 0 1 izm-oxmkLt^io 
mmm. 

[0 0 6 4] 2|t|8^®a-^^*:|:ffiv^Ts TfiB(CS^-r@B# 
ofe. 1 4 5pTS^m XUXiliil&^Tofe. 



:K'Jx'- 5 0 

?c^«:JA 50 

I SAF*-5i<>:/5^/4' 5 0 
M^t^ 3 
;i>7^7 U >Sf 2 

^^bU&it^iJ (* 1) 1 

mm&m (*2) ,o. s 

-r^r"^ 1. 5 



*i) N — rv:/atf;i/-N' -7xx;i/-p-7xx 



[0 0 6 5] 

9vMy. y^u>\^^y2. 4kg, 1, z--f^^J 

x>3oog$:tt3«i^fc^ ziti^tc h^bti^mti^^ 
yWf^t^Jh (0. ogminoi) oy^u^^-^y^^ 

Wl. ^^;i/r;i/^'¥-9-> (2. 7mmol) 0b>>l/X> 

« 7Kme^>rv:^^;i/7;i/^-'>A (4. vmmo lo 
1) iQ^xMm>r^m(Oi/>;u^^^ym. (6. o 

9mmol) 5::^:ti>^A05|&ftffll, 3-:?'^>>^xi/ 
i:5 0iCT3 0^^rWIWSit7S:«!K«S:ttii*!^ 5 0 

[0 0 6 6] mmi^. 2, 4 -s;- 1 —fi-j^- p 

1 1 OTC©n-;i/T'|giiU a^#$:^#:t„ .z.®a^^^s 

OJ|Sfttt2 9 0g, A-n-JteS (MLi+4.; 100 

•C) li4 4, V7.-\, 4-^g^^tt9 7.. 0%, 20 

1, 2-lf-;Mi§^t*ttl. 2%, Mw/Mn'ii2. 

[0 0 6 7] ^g^j2 

1 T', '^f-;i/7;i/^ ^■!?->®?^Pft&4 . 5 ram 
o 1 tC-ft;ifeJ'»i, ^^Jl^lllI^©;&}*T'a^& 

[0 0 6 8] ikSMZ 
lUfi^J 1 T% % f)\j7)V^^'^y(lWS&.^ 9 . 0 imm 

o 1 \z^xmm^ mm\ mmrn^-^n^^^ 30 
mmmm^tL^ 1 ic^^t. 

[0 0 6 9] '' 

1 T'. ram^'T^O^D*?: 0. 1 8 mm 0 1 

[0 0 7 0] llJg^fjS 

1 "tv E3||<b^>f ^©I^Pl:*: 0 . 4 5 mm o 1 

\zf^7Ctzsmts mm 1 iii^®^^6T'S^<*i:^# 40 
[0 0 7 1] mm 

[0 0 7 2] ^^aj7 



[0 0 7 3] llite^ajs 

[00 74] ^^539 
llW^?:^lJC5^t. 

[0 0 7 5] mm'^ 0 

[0 0 7 6] ^^Jl 1 

T', Eia-fb^Ir^f ^5: ;i h U ^ □ D i'^ y\z 

[0 0 7 7] ^^Jl 2 
^««J 1 T*> E:^'fb>!r-f ^$:X5^;i/ h U ^ d D >>9 >JC 

f^Ait^ti,. mmimmn^'^^m-mtz, 
[0 0 7 8]jii6Mi 3 , 

•mmi-^s vm\.fT^%kY^)^xiuy'yy\z^Xf:. 
m\t. 'mm 1 i: ll^<Z);^?4T'«^ii|cl:^#;t, 

[0 0 7 9] ||teMl4 

'yyxz^xfzsmt. mm^mwmm^^^k 
mmmm^^nL^ 1 ics^t. 

[0 0 8 0] llJIiflll 5 
[0 0 8 i] J:M§5«f!ll . 
[0 0 8 2] i:b^j2 

mm 1 T', ^ ^)i7)i=^^v-yi:m uj^i^^-DtzPM 
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[0083] imM5 
[0 0 8 5] J:bl|^j5 

[0 0 8 6] tmme 

ij :/tJf S;>x>drAB R 0 1 D ©iPBijlfeftS:^ 2 fCg^-t. 
[0 0 8 7] iSfe^aji 6 

x>3 oogSrftiiA/ie. z.ti.6>ic, fee>*^u«^):t^'* 

ym^^yti^J^ (0. 0 9mmol) 

•9-^'?@5«> ;l5^;i/T;b^^-y-> (2. Vmmol) Oh 

;i/x>^, ymitP-^ 'J:f^)\yr)vs.-^M, (5. 2 

mmo 1) <JD'N^-9->tg?H(33J;OfE3iS'fb>r>fSI (0. 0 

mc^'&tt^fm^mi^^-- 5 o.icT'3 o^Rgm^i^fo. 

fc. ; ' • : ■ '. " ■• 

[0 0 8 8] ZlCDM-^^OiaR&S prtc-R 
t>> -ff-J^^TsX h ij a y K ( 3 . . 6 iriin o. 1 ) <r>i/>P 
XX^^^y^^m&X^. ^QM. :3 0:^rairWSU 

2, 4-s;-t-:/^;i/-p-i'i/y-;i/i. Sg&i^ 

u a^^:^#^c. i©s-^<z)i>.--'-!tes (ml. 

1+4 , 1 0 OTC) 1*4 5, 1 i 4 -S|g^^tt9.' 

6 . 9 %, 1 , 2 - 1 ^ 2 %, Mw./ 

^2lC^t. 



(13) i^lfgspll- 3 5633 
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[0 0 8 9] ^^Jl 7 

)\>i^y'y^y*MViyy-r-Y\:/^fLfz.m-\t. imm\ 

[0 0 9 0] ^^ajl 8 

10 fzM^^am^■km\^f=.^^^1Qi;im^^ 

»SSS:^2lC5^t;. 

[00 9 1] llJg^ajl 9 - 
mm 1 6 T% ^ffiSa?:;^^ \/y:iC^V Y\Z.^XfzSm 

[0 0 9 2] ||ii#j2 0 - 

1 ■ 6 TV 2 , V 4 . : 6 - h ij a D - 1 , 

3, 5 - h U 7e^>lc-f<i;ifcJ^«1^l4, 1 6 

[0 0 9 3] mm^ i , 

*iroiiifeOiiWF«SI^S:*2fc^1r.', ' 
[0 0 9 4]J|ig^J1^6li,'.tfcicMl~3tC#U * 

(Mw) i:!SS[5p*^4)« (Mn) tCDJt 
(Mw/Mn) *VjN$<, «^©a!J^5£g, .KSiSltt 
30 i5^xmmm:^\^±U (a)\, (b) , (c) fej: 
(d) ^4>*^i6!«^T'feS:ii:35)^^«.. JtgetfJ 

[0 0 9 5] 
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[0 0 9 7} * 1 ) fift^*|J:0^4 (Mw) ^gt^pJ^^J- 
^ft (Mn) ilOlt 

* 2) immei: lootLs mm^i^^^^ittim 

IS, B R 0 1 ) 50 



* 4) ^0:f'Vv^^^zf(Oi?7a:-)V:f.fi>i?>(ifi/ 

* 5) ;^g^l/>:t^t/K 

*6) 2, 4, e-hU^DD-l, 3, 5-hV7V 
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